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This research is mainly conducted to study the relationship between turbocharger, fuel economy 
and environmental issues. The turbocharger itself is designed for the performance of the engine in 
term of its torque and acceleration. Turbocharger regulates the optimum level of air and gasoline 
into the intake manifold of the engine. But many of consumers do not know that turbocharger‟s 
main function is to increase fuel economy. Besides that, turbocharger is also playing an important 
role in reducing emissions made by both petrol and diesel engine. Somehow, consumers are 
hesitating to buy turbocharged vehicles because there are some automotive industries that selling 
vehicles that does not meet fuel economy and emissions standard as tested in the laboratory. 
Therefore, automotive industries should take step to replace these vehicles and must meet fuel 
economy and emission standard. This study will be able to investigate about the usage of 
turbocharger for fuel economy and emissions. The perception of consumer also will be obtained 
from study. The questionnaire will be given to users of petrol and diesel engine to study the 
relationship between turbocharger, fuel economy and environmental issues. The respondents are 





A turbocharger is a component which is used in both petrol and diesel engines. There are two 
types of turbocharger which is „Holset‟ and „Garrett‟. The role of turbocharger is to supply the air 
through the air intake manifold into the cylinder block for the combustion. Turbocharging is 
already a fundamental part of heavy duty diesel engine technology. However, the need to meet 
emissions regulations is rapidly driving the use of turbo diesel and turbo gasoline engines for 
passenger vehicles. Turbocharged diesel engines improve the fuel economy of baseline gasoline 
engine powered passenger vehicles by 30-50%. Turbocharging is critical for diesel engines 
performance and emissions control through a well designed exhaust gas circulation (EGR) 
system. In gasoline engines, turbocharging enables downsizing which improves fuel economy by 
5-20% (Julian Edgar, 2008). 
 
A turbocharger will increase the fuel economy and mileage of the vehicle. The vehicle can run 
for long distance with less fuel. The turbocharger will force more air into the engine. More air 
allows the fuel to burn more complete, also increases your horse power. 
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STATEMENT OF THE PROBLEM 
 
Few years back until now peoples are installing turbochargers just for the performance of their 
vehicle. By installing turbocharger, they get improved top speed, acceleration and torque. Peoples 
used to modify their cars with turbochargers for the purpose of racing and auto show instead of 
fuel economy and emission. None of them realize that turbocharger has the higher capability for 
fuel economy and emission. 
 
Normal aspirated engine is consuming more fuel if compared to turbocharged engine. Fuel 
consumption is higher because the piston is forcing in maximum level of air and gas mixture for 
the combustion. But not overall gas and air mixture is burnt and this causes high fuel 
consumption. Normal aspirated engine is also effects the environment since unburnt gas and air 
mixture is released to the environment from the exhaust manifold. 
 
Consumers never aware of emissions produced by their vehicles. Consumers should be updated 
about the recent innovation made in diesel and petrol engines. But there are some automobile 
makers producing less emission engine vehicles for the laboratory testing purpose only. Vehicles 
which have been sold to consumers never meet the emission standard as tested in laboratory. 
 
The research objectives are: 
 To identify consumer‟s perception between Turbocharger on fuel economy, and 
environmental issues. 








What is turbocharger? 
A turbocharger is a component which is pumping air into the engine for combustion. The 
turbocharger is operating by the waste power which is the exhaust gas. Turbocharger is consist of 
two main parts which are called turbine housing and compressor housing. There are two types of 
turbocharger. They are „Garrett‟ and „Holset‟ turbocharger (Josh Sadlier, 2013). Holset 
turbochargers are mostly used in diesel engines. „Garrett‟ turbochargers are used in petrol 
vehicles especially cars. For example, Bugatti Veyron and Renault Megane RS. Bugatti Veyron 
is installed with quad turbo (four turbocharger) and Renault Megane RS is installed with a single 
turbo. 
 
Role and mechanism of turbocharger 
The role of turbocharger is to force and pump the air into the combustion cylinder via intake 
manifold for the combustion. In normal aspirated engines, the stroke of the piston will suck the 
air into the cylinder for the combustion (Chris Woodford, 2014). In turbocharger engine, the 
turbocharger will force the air into the combustion cylinder for the purpose of combustion. The 
turbocharger‟s movement is operated by the waste power of the engine. The exhaust gas is called 
as the waste power of engine. The turbocharger is consist of two main components which are as 
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compressor housing and turbine housing. The turbine housing‟s inline is connected directly to the 
exhaust manifold of the engine (Mike Vousden, 2015). The compressor housing‟s outline is 
connected to the intake manifold of the engine. The exhaust gas from the engine will force the 
turbine wheel to rotate. The revolution of turbine wheel is followed by compressor wheel. This is 
because the turbine wheel and compressor wheel are connected each and other by a shaft. 
 
The rotation of compressor wheel will force in the air into the intercooler. Before the air reach 
into the intercooler the temperature of air is high. After the air pass through intercooler the 
temperature of air is decreased. The purpose of intercooler is to lower the temperature of air 
because low temperature air always contains higher amount of oxygen which is important for 
maximum combustion. Oxygen is a fundamental thing for combustion. Therefore, the air from 
turbocharger is cooled by intercooler (Jack Pyehfinch, 2015).  
 
Fuel Economy 
What is fuel economy? 
Every driver is concerning about fuel economy since the hike in gasoline price. Fuel economy is 
basically defined as fuel efficiency. The higher fuel economy is meant by lower consumption of 
fuel. In the other hand, lower fuel economy results in consumption of fuel (Lori Baker, 2010).  
 
Importance of fuel economy 
The more fuel a vehicle consumes, the more the vehicle will cost. There are some factors like size 
of vehicle, shape of vehicle, fuel size, engine type and intended power will give an impact to the 
fuel economy of a vehicle. Fuel economy should be considered before buying a vehicle. For 
example, a small car is usually will consume lower fuel than a four-wheel drive. Driving 
requirements and lifestyle should be considered before choosing a vehicle to buy. During 
compare cars with different fuel economy, it is essential to understand the car with improved fuel 
economy that will consume lower fuel to travel long distance as well as cause lower impact to 
your wallet and environment (Trent Hamm, 2014). These type of vehicles are called as „green‟ 
vehicles, „green‟ engine vehicles and environmental friendly models. Besides of saving daily fuel 
expense, these „green‟ engine vehicles also have capabilities to reduce carbon footprints and 
greenhouse gas emissions. 
 
Improve fuel economy 
Instead of buying a vehicle with better fuel economy, there are some other ways that can be done 
to increase fuel economy, reduce fuel consumption and reduce environmental impact. The easy 
way to reduce fuel consumption is reducing the usage of car. Using public transport instead of 
using own transport will reduce the fuel cost. There are some other routine activities that will 
increase the fuel economy but many of them never consider about this (Rob Macgragor, 2010): 
 Checking the tire‟s pressure at least once in a month. Rolling resistance increase by 5 
percent if tires are 8 pounds under inflated. 
 At the petrol station, keep the hose inside the tank until the nozzle shuts off by itself and 
allow the gasoline to pour out of the nozzle into the tank 
 Cruise control usage in certain situation will save fuel consumption up to 6 percent when 
travelling on highway 
 Replace the air filter at least the number set in the user manual 
 Have the regular engine and carburetor or fuel pump check-up 
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 Drive the car at top gear as possible 
 Drive smoothly by avoiding heavy braking and light throttle 
 Lighten your car weight as much as possible and do not travel along with unwanted load 
in the car 
 Improving the gas mileage by 1 or 2 percent by using recommended engine oil by 
manufacturer 
 Avoid “revving” the engine before starting the engine 
 Drive steadily because slowing down and speeding up will consume more fuel 
 Do not rest the left foot on the brake pedal when driving 
 Frequent check-up must be done on suspension and chassis for misalignment 
 Avoid driving on peak or on congested roads 




What is emission? 
Vehicle emissions are the gasses released by an internal combustion engine via vehicle‟s exhaust 
system (Lori Kilchermann, 2015). Carbon-monoxide, sulfur dioxide, nitrogen oxides and hydro-
carbons are very harmful vehicle emission particulates that released through exhaust of an 
internal combustion engine. Excess fuel that goes into the combustion cylinder will not burn 
completely and will be emitted out through the exhaust as exhaust gas. 
 
Impact of emission 
Different types of dangerous gases are emitted via exhaust during the running of an engine that 
will give a serious effect on environment. Carbon dioxide and carbon monoxide is the major gas 
particulates that are emitted to the environment. Besides that, few more gases like hydrocarbons 
carcinogens, sulfur dioxides, nitrogen oxides and other particulates are also emitted during the 
running of an engine (Michael Bloch, 2008).  
 
Ways to reduce emission 
There are few ways to reduce vehicle emissions. One of the easiest way to reduce vehicle 
emission is using good quality gasoline. It is necessary to consider the medium or premium grade 
gasoline instead of using the cheapest gasoline additives. Usually medium and premium grade 
gasoline additives contain higher octane level which ease the combustion and keep the engine 
clean from lead and other dirt particles.   
 
Another alternative to reduce vehicle emission is using gasoline additives. The gasoline additive 
is sold at most of the local auto parts store and even can find different kind of gasoline additives. 
The purpose of using gasoline additive is to keep the intake valve, carburetor as well as ports of 
the engine clean. These cleaning agent keeps the carbon creating parts like intake valve free from 
the carbon deposition, thus it is helping to lower the carbon-based emission level of the engine. 
 
In the other hand, regular changing of air filter will also reduce the emission of the vehicle. It is 
very important to follow the vehicle manufacturers recommendation on the air filter replacement. 
The vehicle‟s air filter should be replaced every 10,000 to 20,000 miles to keep the engine free 
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from dirt and other contaminants. The engine will run more efficient and will produce more 
cleaner exhaust if  dirt, dust and other contaminants are kept out the vehicle. 
 
It is a must to follow the vehicle manufacturers recommendation on the engine oil replacement. 
Dirty engine oil will make the carbon and gunk to build up in the car engine which can lead to 
smog and carbon-based emissions. The vehicle‟s engine oil must be replaced about every 3,000 
to 5,000 miles based the driving habit of the user and the type of vehicles driven by user.  
 
Regular check-up on the tire pressure will also reduce the vehicle emissions. Better ride and 
better fuel efficiency can be achieved by keeping the tire of the vehicle inflated.  Better fuel 
efficient engine will always produce lower level of common-based emissions. Some reports 
saying that proper and sufficient tire pressure can increase the fuel economy as much as 10% or 
15% as well as reduce emissions. Rather than helping the environment, bigger amount of fuel 
cost can also be saved. 
 
Another way to reduce vehicle emission is to reduce the usage of the vehicle. Users should 
reduce the usage of their vehicle as much as possible. Peoples can use public transports like buses 
and taxi instead of using their own vehicle. The fewer days the car on the road, the lower the 





Relationship between turbocharger and fuel economy 
In the 1980‟s, there is a rising trend of automotive industries. Consumers were seeking for more 
fuel efficient vehicles compared to high performance vehicle. The twin energy crisis during 
1970‟s made automakers to manufacture vehicles that delivers higher fuel economy (Larry 
Webster, 2009). Since 1980‟s, turbocharger has undergone different type of innovation and 
development in order to increase the power of smaller engine so it can deliver the same power as 
the bigger engines. Turbocharger is giving more concern to fuel economy rather than the 
performance.  
 
The turbocharger pumps air into the combustion cylinder, added with gasoline and creating the 
maximum combustion and maximum power. Maximum level of oxygen is compressed inside the 
combustion cylinder, so the burning of gasoline is much efficient and lower amount of gasoline 
needed for efficient combustion. This mechanism makes a turbocharged 2.0L engine delivers the 
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Relationship between turbocharger and emission 
One of the main function of turbocharger is to reduce the emission of internal combustion engine. 
In a paper presented at the 2010 IQPC conference, Magna Steyr‟s Powertrain division said that 
engine downsizing, accompanied by turbocharger fitment, could generate between 5-20% 
improvements in CO2 emission.  
 
Turbocharger reduces the emission of CO2 by increasing the combustion efficiency inside the 
cylinder (Ian Henry, 2013). As Magna noted, of 100% of the power output from an internal 
combustion engine, only 22% is translated into effective power for moving of the vehicle; 78% of 
the power output is typically lost, 35% in exhaust heat, 30% in general heat loss and the balance 
by friction and gas exchange. Improving thermal losses, and indeed utilizing the thermal energy, 







The research is based on cross sectional in nature and involves hypothesis testing based on what 
have been developed in framework. Data were collected by questionnaire survey method. 
Questionnaires will be distributed to vehicle users and vehicle mechanics to get their response 
and feedback. 150 respondents were chosen as respondents which from different demography and 
background. 
 
Organization of Study 
This study is conducted via step by step. Organization of study is very important in order to get 
good result over the study. The flow of the study can be achieved by the correct organization of 
study. Element in organization of studies is questionnaire.  Questionnaire usually consists of 
prompts and other questions to gather information for the purpose of the study. Questionnaires is 
given to the respondents to collect their perception, opinion, perception and response for the ease 
of the study. Although they are often designed for statistical analysis of the responses, this is not 
always the case. In this study, turbocharged vehicle users and vehicle mechanics have been 
chosen as respondents. Each of them will be given a questionnaire paper to study their 
perception, idea, response and problems. The limit of respondents will be fixed to obtain the 
reliable result.  
 
Population and Sampling 
Population 
Population refers to a specific group of people, things or events of interests that the researcher 
wanted to investigate. It is also a combination of entities concerning about the statistical 
inferences that to be drawn based on a random sample taken from the population. In this research 
the population is consists of turbocharged vehicle users and vehicle mechanics in Changloon 
Kedah. There are more than 500 vehicle users. 
 
Sampling 
Sampling is said as choosing of a subset of individuals from within a statistical population to 
estimate characteristics of the overall population. Two advantages of sampling are low cost and 
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data collection is faster than measuring the entire population. Therefore, the sampling for the 
research is 150 respondents of vehicle users and mechanics at Changloon Kedah. 
 
Questionnaire Design 
In this research, research used the qualitative method and using secondary data to obtain the 
information. The information was distributed from questionnaire and given to respondents to 
answer the question. For the instrument, a questionnaire comprising 4 section. These 4 sections 
consists of 24 items. The first section contains 5 items that measure the respondent‟s 
demographic background. The second section contains 9 items , third section contains 5 items 
and forth section contains 5 items. 
 
The first section is about demographic data where the research asked about their gender, age, type 
of vehicle used and experienced period in turbocharged vehicle. Furthermore, in second section 
researcher asks respondents about the performance of the turbocharger. The third section is asked 
about the role of turbocharger in fuel economy. Lastly, the forth section is asked about the 
turbocharger‟s role in emission of the vehicle. 
 
Data collection Method 
This questionnaire or data collection processes were personally distributed and administered by 
researcher on respondent from 5
th
 October to 20
th
 November 2015. 150 respondents were 
distributed. Not only that, the researcher also tried to obtain some good feedbacks and inputs 
from respondents during administering the questionnaires. 
 
Data Analysis 
The version (2010) of the Statistical Package for the Social Sciences (SPSS 19.0) was used for 
the statistical analysis. Items were coded before they were enters into the computer. Continuous 
variable were entered into the computer as they had been responded to on the questionnaire. 
Apart from that response and information collected from the survey have been tested using such 
statistical techniques as descriptive statistics of frequencies, normality test, correlation and linear 
regression.  
 
In addition to that vicariate analysis is the analysis conducted on two variables, which allegedly 
related or correlated (Cavana et al, 2001). Furthermore, the researcher carried out the frequency 




The cronbach‟s alpha table shows that the variable of the turbocharger characteristics, perception 
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Table 1: Reliability analysis turbocharger characteristics,perception on fuel economy and 












.068 .064 3 
 
Correlation 
For correlations value, there divided into two which is Pearson correlation and significant value. 
For Pearson correlation can be divide to the three groups which is 0.1-0.3 are small correlation, 
0.3-0.5 are medium correlation and 0.5-1 are large correlation.  
 
Therefore, the correlation value for Pearson in our data is 1 which means large correlation.  For 
significant, the value should be below under 0.05 to be a better project. As for it, our research 
value is under the value of 0.05 which is 0.001. From the results, the research correlation had 
given an appropriate value which is under 0.05 to show that our research is on the right track of a 
good research project.  
 
Table 2: Correlation 
 BC POFE POE 
TC 
Pearson Correlation 1 .061 -.013 
Sig. (2-tailed)  .455 .877 
N 150 150 150 
POFE 
Pearson Correlation .061 1 .018 
Sig. (2-tailed) .455  .826 
N 150 150 150 
POE 
Pearson Correlation -.013 .018 1 
Sig. (2-tailed) .877 .826  
N 150 150 150 
 **. Correlation is significant at the 0.01 level (2-tailed). 






The value of R square for independent variable which is passenger safety, law enforcement driver 
behavior, and bus condition is 0.030 which are 3.0 % and the adjusted R square is 0.010 which 
is1.0%. 
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R R Square Adjusted R 
Square 




 .030 .010 .579 
a. Predictors: (Constant), POE, BC, POFE 




CONCLUSION AND DISCUSSION 
 
Conclusion 
This chapter will try to conclude and discuss the results and the finding of the factors determines 
the relationship between turbocharger, fuel economy and environmental issues. It will also offer 
the future researchers, who are interested in studying the relationship between turbocharger, fuel 
economy and environmental issues. The discussion was based on the objective of the study 
presented in chapter one and this chapter will be divided into three parts. The part includes the 
discussion, recommendation for future research and conclusion.  
 
Discussion 
This project discussion is about the relationship between turbocharger, fuel economy and 
environmental issues. With the measurement of the respondent we will know the main problem 
and what does the problem happen. This research has fulfilled two objectives of the research 
objectives in chapter one. Subsequently, from using the framework and the analysis result in the 
study, it appears to be that result showing that the perception of turbocharged vehicle users on 
fuel economy and emission has not significant correlations. Research hypotheses result using 
Pearson Correlation and linear regression to test the significance of the relationship between 
turbocharger characteristics, perception on fuel economy and perception on emission. The 
researcher concluded for objectives, there is no significant correlation between turbocharger 
characteristics, perception on fuel economy and perception n emission. This result of the 
correlation and the regression showed that turbocharger characteristics, perception on fuel 
economy and perception on emission . Beside these three factors, there also have other factors 
which effect bus passenger safety. 
 
Student perception based on the correlation, there is no significant between turbocharger 
characteristics, perception on fuel economy and perception on emission. But in regression they 
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